In order to assess the potential pollution of the groundwater around Al-akaider landfill waste area, heavy metals (Zn, Cu, Mn, Pb, Cd, Fe) used concentrations in the water well samples around thestudyarea. The sources of groundwater pollution from natural sources are related to the rock formation or anthropogenic sources, including the direct application of fertilizers and pesticides, or irrigation through the use of wastewater treatment plant and human consumption activity. Twenty-one groundwater samples were collected from the surrounding of the Alakaiderlandfill area, which is a part of the Yarmouk Basin. The Feed wells in the area were discharged from the shallow aquifer of Wadi Es-Sir formation (A7) and Amman silicified formation (B2). The groundwater level is 220 m below the surface and the groundwater movement northeast towards the west (through under the landfill area). The samples were analyzed by Atomic Absorption Spectrometer (AAS) to determine their heavy metal concentration for Zn, Cu, Mn, Pb, Cd and Fe. The results of the analysis showed that the concentrations of Zn, Cu, Mn, Pb and Cd in all samples are within the maximum permissible limits of the Jordanian Institution for Standards and Metrology Jordan Drinking Water. The iron concentration of well T10 is higher than the allowable limit for the Jordanian Institution for Standards and Metrology of drinking water (JISM, 2008). This well (T10) is located 4 km away from the west landfill area and the contamination in this well is an indication of natural sources, which mixes deep water with deep aquifer.
INTRODUCTION
The surface water (fresh water, lakes, rivers and streams) and groundwater (borehole water and springs) are the principal natural water resources. Pollution of groundwater is one of the most important environmental issues affecting water contamination (Vodelaet al., 1997; Öztürket al., 2009) . Heavy metals are among the major pollutants of water sources (Marcovecchioet al.,2007) . Despite this, heavy metals are sensitive indicators for monitoring changes in the marine environment. Due to human industrial activities, the levels of heavy metals in the aquatic environment are seriously increasing and have created a major global concern (Khodabakhshiet al., 2001; Ghasemiet al., 2011) . Some of these metals are essential for the growth, development and health of living organisms. Whereas the non-essential, are indestructible and most of them are categorized as toxic species to living organisms (Underwood, 1956) . However, the toxicity of metals depends on their concentration levels in the environment. With increasing concentrations in the environment and a decrease in the capacity of the soils to retain the heavy metals, they leach into the groundwater and the soil solution. Thus, these toxic metals can be accumulated in living tissues and concentrate through the food chain.
The pollution of heavy metals is a global issue because these metals have toxic effects on living organisms at a high concentration (Forstner, 1990; Harte et al., 1991; Schuurmann and Market, 1998; MacFarlane and Burchett, 2000; Ghrefat and Yusuf, 2006) . In addition, heavy metals are of high ecological significance because they have not been removed from water by self-purification methods, but they tend to accumulate in reservoirs and enter the food chain. The increase of heavy metal levels in a reservoir is shown to be mainly due to the presence of their concentrations in the bottom sediment (Ghrefat and Yusuf, 2006) . The occurrence of heavy metals in the environmental pollution, resulting from anthropogenic activities and natural processes such as chemical weathering of rocks and volcanic activities, play a role in enriching the water of the reservoirs with heavy metals.
Jordan is a prime country to examine due to its even more direlack offresh water resources, as compared with its regional neighbors, who are more blessed with water or have the wealth to create it with desalination technology. Jordan is considered as the third driest country in the world, which is not surprising due to the desert environment that encompasses 92% of its land area (Denny et al., 2008) . Its per capita share of renewable water resources is just 140 m 3 per year, which is expected to fall to 90 m 3 per year by the year 2025 (Nortcliffet al., 2008) .
Treated/untreated wastewater is another major source of groundwater pollution, indicating the presence of bacteriological contamination in the wells surrounding ArRamtha wastewater treatment plant. The rock/soil-water interaction plays an important role in the modification of the groundwater chemistry, especially water hardness (Obeidatet al., 2008; AbuJaber and Kharabsheh, 2008) . The main objective of this study is to assess the potential pollution due to the presence of heavy metals in the groundwater around Al-akaider landfill waste area. Also, to measure the heavy metals (Zn, Cu, Mn, Pb, Cd and Fe) concentrations and PH, TDS and EC of the water well samples around thearea. Access to the main sources of groundwater pollution such as from the Fig. 1 : The main surface water Basins in Jordan shows study area (Al-Akaider) within Yarmouk Basin natural sources are related to the rock formation or anthropogenic sources, including the direct application of fertilizers and pesticides, or irrigation by using wastewater treatment plant and human consumption activity (influent wastewater treatment plant, treated or untreated wastewater).
MATERIALS AND METHODS

Study area:
The study area (Al-akaider) is located on the east side of the Yarmouk Basin, in the northern part of Jordan. 75% of this basin lies in Syria. In Jordan, the basin is located between the coordinates 36° 0ʹ 30" to 36° 11ʹ 0"E and 32° 20ʹ 210" to 32° 30ʹ 240"N ( MCM/yr of potable water. The water quality of the springs discharging into the dam is of great importance for determining the usability of the stored waters. The Yarmouk River Basin is highly recharged by rainfall and having good water quality. It is also the main supplier of domestic and irrigation water for Irbid, northern Jordan Valley and Amman. The groundwater quality of the Yarmouk basin reflects the land uses within and beyond the basin area, the former is still restricted to rain foiled and some irrigated agriculture (Al-Taaniet al., 2012; Batayneh, 2010) .
Geological setting:
The study area is covered by middle to upper cretaceous rocks and Lower Tertiary limestone,marlto bituminousmarl, clay marl and dolomite rocks for Ajlune and Belqa Group formations (Basem, 1996) . Quaternary gravels overlie the cretaceous and Tertiary beds. The description of each geological unit's area is listed in Table 1 and Fig. 2 . The formation is exposed in the central to northern part of the basin. Basalt rocks outcrops in the western part of the study area covering Huwwara, Duneiba and west of Um Qeis area. The basalt erupted from Joulan Heights before formation of the drainage system and extended to hart Irbid basalt (Al-Malabeh, 2015) . It consists of the eastern part of the outcrop, basalt cavers South of El-Mukheiba and west of El-Himmah area.
Hydrogeology:
The hydrogeology of the study area covers the upper aquifer in the northwestern part of Jordan, located within the yarmouk basin (Fig. 1) . The landfill positioned above the layers of Umm Rijam (B4) formation with high permeability, below the ALMuwaqqar formation (B3) with impermeable layers and a thickness ranging between 120-300 m, forms a shallow aquifer that has a depth of almost 220 m ( Table  2 ). The discharging wells in the area released from shallow aquifer of Wadi Es-Sir formation (A7) and Amman silicified limestone formation (B2). The depth of the water level is about 220 m below the ground surface and the groundwater movement in the basin is from northeast towards the west (through under the landfill area) Grammar Jordan Valley (El-Naser, 1991). The groundwater flow is controlled by two major faults that cut across the basin part of the flow, which is generally northward towards the Yarmouk River and the other part is westward towards the Jordan River. The Yarmouk River and groundwater are the primary sources of freshwater in the basin, with 65% of groundwater used for irrigation and domestic purposes (JISM (Jordanian Institution for Standards and Metrology), 2008). The two formations within the Yarmouk basin forming a deep confined aquifer are kurnub sandstone and Amman Wadi Es-Sir formation(El-Naser, 1991). Sampling and analytical techniques: Twenty-one water samples have been collected from groundwater wells in the surrounding areas of Al-akaiderlandfill positioned within the Yarmouk Basin (Fig. 2) . The water samples were collected in 1 L polyethylene bottles and 1. Table 3 .
RESULTS AND DISCUSSION
Results: The chemical concentrations of the heavy metals for the study area are listed in Table 3 . The chemical characteristics for the heavy metals are as follows:
Zinc (Zn +2 ): Zinc is an essential element found in surface water and groundwater levels that usually do 
Copper (Cu +2 ):
The ion copper in drinking water has very low concentrations of up to a few micrograms per liter. The sources of copper in the water and air dust fumes from chimneys constitute 0.4% of the copper sources in nature (Pettersson and Rasmussen, 1999; Stenhammar, 1999) . Some studies have reached the signs of fears of the possibility of a relationship for copper in drinking water, diseases, cirrhosis in early childhood when the children are fed by bottles. The focus of copper is 1-2 mg/L in drinking water and includes healthy limits for the safety of children. The event of increased copper ion concentration in drinking water for 5 mg/L gives color and unpleasantly bitter taste of water (World Health Organization, 2003b) . Copper is classified as a priority pollutant because of its adverse health effects (Borah et al., 2009) . Lead is not an essential trace element; it is the concentration in the organism and has no known biological function. It can cause a variety of harmful health effects (Botkin and Keller, 2005) and is known as a fatal neurotoxicity (Thomson and Parry, 2006) . If excessive concentrations of cobalt can cause death and various compounds of nickel are carcinogenic (Dunnick et al., 1995) , thencadmium and manganese concentrations lies within the range of Jordan Specifications for drinking water and within Jordanian Institution for Standards and Metrology. These menaces provoke the studies on the monitoring of these heavy metals in this chain to be important for the protection of public health.
The result of the iron concentration shows (Fig.  3 )that all the well samples within the Jordanian Institution for Standards and Metrology (2008) (1.00 mg/L) expects well sample number T10 to have high concentrations (1.179 mg/L), exceeding the Jordanian Institution for Standards and Metrology (2008) . This well (T10) is located about 4 km west of the landfill area and within an impermeable surface formation (Muwqqar Chalk Marl (B3)). Explaining increasing concentrations of Fe is by mixing water between shallow and deep aquifers, since the deep aquifer consists of sandstone with highly iron oxide. The pH value for all the studied samples ranges from 6.67 to 8.43, which has an average of 7.60. This result, documented within the Jordanian Institution for Standards and Metrology (2008) , ranges from 6.5 to 8.5. The TDS value in the samples from 849 to 303 mg/L with an average of 576 mg/L, is documented within Jordanian Institution for Standards and Metrology (2008) (1000 mg/L). The apparent conclusion is that the concentrations of Zn, Cu, Mn, Pb and Cd in all the water samples have been within the maximum permissible limits of Jordan Drinking Water. This study explains that groundwater does not pollute heavy metals and is not affected by Al-akaider landfill to the seepage of groundwater around the study area within the Yarmouk basin.
CONCLUSION
The results of the study concentration of the heavy metal in the groundwater around Al-akaider landfill waste area appear as follows: (2008) . This well (T10) is located about 4 km west of the landfill area and within the impermeable surface formation (Muwqqar Chalk Marl (B3). Explaining increasing concentrations of Fe is by mixing water between shallow and deep aquifers, since the deep aquifer consists of sandstone with highly iron oxide.
• The concentrations of Zn, Cu, Mn, Pb, Cd and Fe in all the water samples have been within the maximum permissible limits of Jordanian Drinking Water. This study explains that the groundwater is not the pollution of heavy metals and that no affected Al-akaider landfill seeped into the groundwater around the study area within Yarmouk basin.
